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With the rapid development of metal cutting technology and progress, there is a 
high demanding for machining. Indexable hard alloy cutting tools play an important 
role in the metal cutting processing. Indexable hard alloy cutting tools with high 
hardness, wear resistance and a series of excellent properties, are widely used in 
machining. Early researches on cutting are usually studied with theory and 
experiment methods and the comprehensive study of machining has been researched 
which due to the use of finite element method and computer technology.  
This paper systematically analyzes the cutting mechanism of indexable hard 
alloy cutting tools and process, in-depth studies the cutting process of indexable 
hard alloy tool cutting force, cutting heat, chip morphology, blade wear, the surface 
roughness. For cutting 45 steel safely, the suitable cutting parameters are provided as 
the scientific basis. 
The main content of the paper are shown as follows: 
1. Based on the metal cutting and finite element theory, analysis the material 
constitutive equation on the influence of the cutting process and introduces the 
secondary development application of DEFORM and AdvantEdge software. 
2. Based on the classic cutting force in 2D model, analyzes the influences of 
blunt blade edge and chamfering blade edge on the cutting force, cutting 
temperature, the amount of wear and tear, and the finite element results are 
compared with the theoretical value.  
3. Cutting 3D model was established by using AdvantEdge FEM software, the 
influence of different cutting parameters on cutting force are analyzed, and the finite 
element analysis results can be checked in the data table. The cutting force with 
different cutting parameters was obtained, to compare with the finite element 
simulation value. Collect the chip after cutting experiment, and analyze the chip 
morphology from the macro and micro aspects. 















and the main failure form, analyze the effect of wear and tear on cutting 
performance, and through the calculation of the influence of different crack state of 
stress intensity factor, then the law of crack propagation path are obtained. By 
establishing the roughness analysis software for the processing to evaluate the 
surface roughness, reveal the main factors which affecting the surface roughness. 
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